Vascular function in health, hypertension, and diabetes: effect of physical activity on skeletal muscle microcirculation.
Regulation of skeletal muscle blood flow is a complex process, which involves an integration of multiple mechanisms and a number of vasoactive compounds. Overall, muscle blood flow is regulated through a balance between vasoconstrictor and vasodilator signals. In a healthy cardiovascular system, the increase in muscle blood flow required for oxygen supply during exercise is achieved through a substantial increase in vasodilators locally formed in the active muscle tissue that overcome the vasoconstrictor signals. Most of the vasodilator signals are mediated via endothelial cells, which lead to the formation of vasodilators such as nitric oxide (NO) and prostacyclin. In essential hypertension and type II diabetes, the endothelial function and regulation of vascular tone is impaired with consequent increases in peripheral vascular resistance and inadequate regulation of oxygen supply to the skeletal muscle, which can affect muscle function. Central aspects in the vascular impairments are alterations in the formation of prostacyclin, the bioavailability of NO and an increased formation of vasoconstrictors and reactive oxygen species (ROS). Regular physical activity effectively improves vascular function by enhancing vasodilator formation and reducing the levels of vasoconstrictors and ROS.